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With the intensifying of the environmental pollution and the deepening of the 
energy crisis, the use of some new energy technologies, such as the development of 
the wind energy, has become a hot topic in the world.  
Because of low mechanical loss, high operating efficiency, low maintenance cost, 
permanent-magnetic direct-drive wind power generator becomes the focus among all 
the models. The most important topic in the field of wind power is to master its 
operating characteristics and improve the efficiency of wind energy capturing. The 
sticking point of improving power conversion efficiency of the wind power system is 
the maximum power tracking (MPPT) strategy. In this paper, the operating principle 
of the Wind Power generation system was studied and the theory of the Wind Power 
generation system was investigated systematically, especially, mainly studied the 
mountain climbing method of the maximum wind energy tracking strategy, and then, 
figured out the corresponding controlling goals and realizing methods in order to 
realize the optimization and reliable operation of the system. 
   In this thesis, firstly, the author introduces the researching background and 
significance, and generally discusses the development of Wind Power generation at 
home and abroad. To simplify the structure, reduce costs and improve reliability, we 
studies the improved small-scale wind power generation system including Permanent 
Magnet Synchronous Generator、Boost Converter. Based on the principle of the 
analysis system, mathematical model of the system components and the simulation 
model of the complete system are built. 
   Aiming at the existing permanent-magnetic direct-drive wind power generation 
system, and based on PSCAD/EMTDC simulation software, we built corresponding 
simulation platform, and developed the improved simulation model of the small-scale 
wind power system. As to the controlling goals studied in the paper, the strategy of 
changing slope MPPT was proposed, and did the related simulation research of the  














maximum power tracking control strategy; Compared with the traditional fixed-step 
MPPT strategy and variable step disturbance strategy, the control strategy in the paper 
effectively improves the speed and accuracy of the maximum power tracking, in this 
way, the efficiency of the Wind energy conversion is increased. 
This thesis provides the theoretical basis for the future work of studying the 
small-scale wind power generation system and has an important theoretical 
significance and application value in improving the overall efficiency and reliability 
of the small-scale wind power generation system. 
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